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OKCHESTRA-80 is a unique combination of hardware and software that can turn any 16K 
TRS-80* level n into a high quality musical instrument. 

The hardware is a single printed circuit board that plugs into the expansion connector on 
the back of the TRS-80 keyboard or the screen printer connector on the expansion interface. 
The board contains a precision digital-to-analog converter and associated electronics to 
change thebinarycomputeroutput intoahigh fidelity-audio signal Theoutput oftheboard is 
connected to the AUX/TAPE /TUNER input of any stereo or monophonic audio amplifier. 
(Cables not supplied.) 

The software consist s of five major components integrated into a single, easy to use. program. 



1. 

Digital 
Synthesizer 



Music Language 
Compiler 
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Editor 



File Manager 



Initialization 



The synthesizer has a six octave range and can produce up to four simultaneous 
notes or voices Each voice can be assigned to any of four user-defined tone color 
registers The default tone color registers mimmic the sound of a trumpet oboe 
clarinet and pipe organ The registers are easily aJtered to imitate other 
instruments or to make strange new sounds 

The music language was designed to allow the direct transcription of \inuaJ!\ any 
written music to a symbolic form used by the computer Non musicians will find 
the language simple to learn and eas\ to use sine e no previous musical training or 
knowledge is required Vet. in spite of its simplicity, the language has aJ! the 
features and capabilities required by the advanced computer musician 

The compiler will accept music written in any key or time signature and any note 
value within the synthesizer's range from whole notes to sixty fourth notes Notes 
maybesinele double or triple dotted and or plaved as mpletts .Ml forms of 
at i ulrni.iN Miiuk and double are supported as arc si. uciito pi//'.' ato and two 
forms of articulation There is also the capability of repeats, second ends (with or 
without retard]} and modulation 

A full function, 'full screen text editor is provided to ease the task of entering and 
moriifmg music language programs A full screen ol text Is viewable at all times and 
a blinking cursor can be positioned anvu here wi thin the file .AJ! cursor motion kev*. 
auiorriaticalK repeat when held dour. Additional functions include insert delete 
character insert delete line and global c haracter string search 

The tile manager provides theorderlv storing and retrieval of named program files 
on tape or disk 

The initialization routines allow the user to alter the tone rolor registers selei t 
between the standard four voice svnthesizer and a higher resolution three voice 
version and c hoose either the standard ( 1 77 MHz I or enhanced 12 6 MHz' CPU 
cloc k rate 



Because all of the software components are integrated into a single program a great deal 
of inter-module communication is possible. For example, when syntactical error is 
encountered during compilation, an error message is displayed and the editor is called to 
display the file with the cursor positioned exactly where the error was detected. The user 
simply corrects the error and returns to the compiler. There is also a multi-function 
command that allow a sequence of music programs to be read into memory, compiled and 
played, one after another. 

ORCHESTRA-80 is available in versions for tape or disk. Both versions are supplied on 
cassette along with several sample music programs and a utility program to transfer music 
files between tape and disk. The minimum system required to run either version is a 
16K level II. 



1 



INSiALLIM^ I ha h v HE;traLs l;0;^l) 



This section describes how to connect the interface board to your TRS-3G 



WARNING The ORCHESTRA-80 mterfar c board contains statu sensitive devices that can be 
damag-d b\ careless handlmfi Handle the board as lit U^ as possible Always TUR.N 
OFF theTRS-80 and expansion Interface before connecting or removing the 
interface board Always TURN - OFF t he audio amplifier before making or breaking 
Its connection to the interface board 



Observing the warning above, connect the interface board to the expansion connector on 
the back of the TRS-80 keyboard or to the screen printer connector on the side of the 
expansion interface When correctly positioned the board will be pointing upward and the 
printing on the face of the board will be right-side up 

The audio socket on the board will mate with a standard RCA type' phono plug {Audio 
cable* with this type of plug are readily available at Radio Shack and most Stereo stores.) 
Connect one end to the phono socket on the interface board Connect the other end to the 
AUX TAPE TUNER or other high level input of an amplifier or receiver DO NOT use the 
PHONO. MIC. or other low level input After all connections are secure, turn on the 
computer and the amplifier 

Certain machine instruction combinations, encountered during normal system opera 
tion. can triuuer the interface board and mav result in unexpected pops and clicks. Therefore. 

uhvavskeep the- amplifier at minimum volume when not actually playing music 

There are no harmful voltages or currents on any of the exposed parts on the interlace 

beard However common sense and the warnings above suggest that the board not be 

touched particularly with metal objects when the computer is turned on. Doing so may 

damage the c ompnnents on the board and possibly the computer 

When disc onnec ting the interface board, be sure both the computer and amplifier are 

turned d! 
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TRANSFERRING THE PROGRAMS TO D!S:C 



This section describes how to transfer the programs from the cassette to a disk. It applies to 
the disk version of the program only 

Insert and rewind the cassette containing the programs for the disk version of 
ORCHESTRA-SO Using the TRSDOS utility TAPEDISK. transfer the first two files on the 
cassette to a formatted disk. Consult the TRSDOS manual for general information of the use 
of TAPEDISK 

A typical TAPEDISK sequence follows: 



DOS READY 

TAPEDISK [Enter! 
?C [Enter] 

?FORCH80/CMD:0 5575 6CEF 5575 [Enter! 
?C [Enter] 

?FORCHCOFY/CMD:Q 5575 5B69 5575 [Enter] 
?E [Enter] 
DOS READY 



lexeeutes lapedisk utility! 

(command to load 
from tapt ,; 

I saves I iic on disk 0: 

Ihvul vi ond filt 
from tajx 

I save on disk 0> 

(exit to Trsdos 



Tin nitisii files on the tape are recorded with a special formal and must be read with 

ne of the programs you just read in.1 See the section describinii 



ORCHCOPY i That 

ORCHCOPY f.,r more Cencral information 

Atvpu al abbreviated. ORCHCOPY sequence follows 

DOS READY 

ORCHCOPY [Enter] 
ORCHCOPY.:. 
TYPE THE LETTER:. 
•R [Enter] 

■T [Enter] 

ENTER INPUT FILE NAME - * [Enter] 

LONE 

TYPE THE LETTER eti eu 

>W [Enter] 

>D [Enter] 

ENTER OUTPUT FILE NAME > 
LONE:0 [Enter] 

TYPE THE LETTER etc etc 



'siun on and i opvriCht not u »•• 
iprompt ^nd I line lion nu :hi> 
is< lei t rc.id lilt- lulu n.-.sr 
Istniri r i*< tajx i 
i * mean- read nr\! \l\i 
leches name of file read : 
(function menu aiiain 1 
t write the file just read 1 
(destination isdisk' 



(save on disk 1 
(function menu again) 



Repeat the sequence above three more times to transfer the music files named SOr-iATA 
GIGUE and FUGUE After the last file is transferred, select function Q to quit and return 
to DOS 
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This section describes how to configure the software to your specifications 

The ORCHESTRA-80 program is extremely versatile but very complex In order to minimize 
the size oft he running program, and thereby maximize the memory available for music, certain 
functions are performed only once when the program is first executed 

During this configuration phase you specify either the standard four-voice synthesizer or 
the higher resolution three- voice version. If your system has been modified for 2.66 MHz oper- 
ation, you may instruct the program to take advantage of the faster clock. You may also modify 
(he standard sine wave tables to produce different kinds of sounds. 

The generation procedure consists of a programmed sequence of steps At each step the 
program will ask a question and wait for your answer. The range of acceptable answers will be 
displayed with each question. After typing your answer, press the ENTER key If your answer is 
accepted, the program will proceed to the next step Ifnot. thequestion will be repeated until an 
acceptable answer is obtained Your answer should not contain any leading or embedded 
blanks Pressing the BREAK key at any time will clear the input line and allow you to retype 
your answer 

If you have not already done so. connect the interface board to your computer If you have a 
disk system g-> to STEP 3 the first steps apply to tape systems only 

STEP I'uui-r up tin swu-m Insert and rewind the cassette 111111,11111111 the programs lor 
tin i.i|x version ol ORCHESTRA-80 

A tvpit ;il loading sequent >• lollows 



MEMORY SIZE? [Enter) 
RADIO SHACK LEVEL II BASIC 
READY 

^•SYSTEM [Enter! 
*?ORCH8T [Enter] 
*?/ [Enter) 



( no reserved spate- needed 1 



1 1 he tape is system fi.rni.i 
(name of tape version lil< 
I begin execuiioni 



When the prourani starts the st reen will be< leared acopvnght imin cuill ap|* ,tr 
on the boitom line and the first quesuon in configuration dialog u ill appear in the 
middle of the screen uuh a blinking cursor on a line below it 

STEP 1 A 1 this p» in it vou ma\ request the pmgnim t" make .1 bat k upi up\ <<l itsrl! II \ <»i 1 
DUPLICATE' <Y/N ^ answer N the program w tl! pro* eed 10 STEP4 II vou answer Y t oniuuii ioiIk 
next sn ••) 



STEP 2 
CASSETTE #2? <y/n> 



At the previous step vou requested the program to duplicate iisell II \our system 
has two t assette decksand vou wish the copy to be written on the auxiliary deck 
answer Y Otherwise answer N and the standard cassette port veil! be used 

Tile program will begin writing as soon as you press ENTER be sure the cassette 
deck is read> Once the file is written, the program will return to STEP I 

STIP3 Thia step applie» to dixkiyitemj only. 

Power up the system and load the program A typicaJ loading sequence follows 

DOS READY 

ORCH80 lEnter] (load and execute the program 1 

When the program starts the s< reen will be cleared a copyright notice will appear 
on the bottom line and the first question in configuration dtaJog will appear in the 
middle of the screen with a blinking cursor on a line below it 
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STEP 4 
FASTCLOCK"»--Y."N:-- 



STEP 6 
ENABLE CODE'' 



There are twowavs to activate theclrx k speed up modi fa at ion hardware usuaJh 
a s-.vik h. or software usuaJK outputtine a < ertain value tea certain port !! your 
speed up modifstation is controlled b\ soltware answer Y Ot herwise answer N 
and pro ( eed to STEP 8 

To make optimum use of a soil ware controlled t lot k modification thepn<ra;n 
need'- to know the instructions to e\et ute [(.enable the fast clock Enter those 
instructions upioHbvtes in hexadecimal 

One popular mod is enabled Irom BASIC u it h OUT 254.1 In assembh lanuuaue 
H is 



© 



STEP 7 
DISABLE CODE'' 



LD A.l 

OUT (254J.A 



The he\ mac lime i ode would be 3E01D3FE 

It is u-ua!:\ net essan to disable the last (lock before readmu or wntmu to tancor 
<ii-k II '...i. tell ii how the prouram will swit. h to the standard i i<-t kratcb- ! r< 
d..i:!Cai:\ ! O Enter thus* instnu t ions up to .* b\ te- in hexadet irn.tl 

On. popular nvut is enabled from BASIC with OUT 254.0 !r. a— ernbl\ lancua^ 
it ;s 



LD A.O 

OUT (2541JV 



STEP 8 
FOUP VOICES'' Y N 



STEP 9 
TEST SCALE'' • Y N 



Tin !ie\ m.u hine ( <>de would be 3E0SD3FE 

llvwitt'ishmdei Ovutli .. I.M i In k itH'T a NOP::;^;rrs. l ;■ t: BO 

!! voi; want the standard lour voi< e t apabil it v answer Y Ot lies-wist- answer N : -r : nr 

hieher resolution, three unit- svnthesi/cr Musk arrantieri lor lour >oit es < an t« 

piavedona J vou esvstem the lourth voue is silent Three \oi< ismhiixin. 

reqi tire less mcrr.nr\ 

II \ ou answer Y tin prouram w ill pla\ a sample scale with eat h o! the lour ridleren: 

tone-olorsiremstersA-B CanriD) This step w ill be repeated until vou an-wr 

Y to prut etc! to iht nest step 



TlimiAi hw-Meps allow you to modify the w-ave formsorthedit'ferent registers II vou art- not 
alr< ad> Mmiliar with the use ol the system, answer the next step N to bypass ;i:r wau- 
lorra diali'C 
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STEP 10 

ALTER SINE TABLES' 

s.Y. N • 

STEP 1 1 

REGISTER NAME? 

<A-D.- 

STEP 12 

NUMBER OF PARTIALS' 

<1-16^ 



*s> 



II vou answer Y. the proaram will prot eed to the nest step where vou are required u> 
deht.ea new renter Answer N to pruc eed to STEP 15 the end ol the svsiem 
tonfiiiurauon procedure 
Enter the name of the reijister you wish to modify 



The wave form of a recister is defined by a sum of sine waves or partials The 
Irequencv ol each partial ts an inteaer multiple n( the fundamentaJ f requeue;. 
Partial *M-is the lundamental. paniaJ #2 is the first harmonic and is two times the 
fundamental frequence partial #3 is the second harmonic and is three times 
the lundamental eu Enter the number of the hiChcst partial vou wish to delme 
l/nless you are after special effects the number of partiaJs should no; exreed 4 for a 
1 7? Mhv ( lock or 6 for a 2 66 Mhz ck« k This will keep aliasing and hmh frequencv 
distortion to a minimum Refer to the How It Works section lor a complete 
explanation 
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STEP 13 This step will be n-rx-ated for each partial to be defined Enter a number th.it 
PARTIAL *01, represents the relative strenmh (if '.he named partial A partial' with a weight ol'20C 
WEIGHTING FACTOR? ui!i lie luu eas prom men I liu k e as loudi as a p.iriiai w it h a weight ol IOC A partial 
<0 — 255 > wnlt.i weight nfC makes no < tint nbu lion to the final ua\e lorrn .AJl weights are 

normaii/ed so that a register deli ned with aJl partial sol weiUht I will be exact Iv the 
same as a reiiister defined with all partialsof weight 2f>5 

STEP 14 Kilter the overall amplitude ol the master The htUher the numtxT the louder it 
VOLUME? <1 -254 > wtlllx 



The program will now generate ihe register you have just defined. When it has finished the 
calculations (it may take severaJ seconds), the program will return to STEP 9 to demonstrate 
the results 

STEP 15 "I Ik i nnhuun-ri prour.im is nou in memorx and is rrad\ !<>r um .Answer Y il vou 
SAVE PROGRAM? vmsIi ii.shi 1 1 ) i-. < onlicun d program tmaUe and avoid the letiiilhv dialog in the 
■-Y'N luitin Oliiinvi-j answer N in brum c\ec utioti ol tin prouram STEP18 

STEP16 Knurihc lili naiin in be u^ ■<! to sin -the procnim Alhreevnni s\valiisi/er bawd 
PROGRAM NAME 1 ..n.i la-u lot K miclu b< named 0RCH3F 

TAPE version m.iMtir.im Irncth i-» six t h.ir.u t< rs 

DISK version ; Maximum leii^ih iseiijii ( h.ir.u icr^ loll- -wed bv dnvi num'xr tin 
<\K iisii.n /CMD will In • supplied b\ iiu- prucram le ORCH3F:0 

STEP 17 Ihi-appli, -sioTAPEswirrnsoiih 

N-c STEP 2 lor explanation iVsun to repl.ut tin musi< t ass< tie belort 
|>r>n nttiuc in ilu nest step 

STEP 18 I; um have nut used th, ORCHESTRA-80 b, Ion vou are proUibh auxmu-. t,, hear 

vvll.il II i.lll (In 1\"\H 



GET LONE [Enter] 



H> load and plav the inusu ( aJled LONE In a lew yinnrlsuiii II be on vour wax Hi vn 
Sil'.rr awa\ ' 
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USING THE SYSTiM 



This, section describes the command structure. 
First, some definitions 



Command Line The 1 1 r— : iiru- on the \ideu x rei-n 
Status Line The set ond ime 

Editor Lbt-d b\ the remamrierof th< street! 



There are two modes of program operation: Command Mode and Edit Mode. 



Command Mode Dtsurmuishcri b\ a blinking lint- cursor on the top line of the udeosc reen 
Edit Mode Distmuuished b\ a blmkitm bioc k < ur>or in the middle ol thes< recn 

In either Command or Edit Mode the following control keys are available. 



BREAK Smps i urn-ill proi «•-> and enters Command Mode 

CLEAR Er.is» •- the* harai terat ihn ursor and nmihim; to thr rmht o! it on thr line 
ENTER A< ( epi« thet u merit linear ommand nr edit input 
Left Arrow M'-w-< ursor in the !( !t 
Right Arrow \lc.\e-( up-ur to the rich! 

\cii- Let! and nclu i ursor moxenient will wrap .irmincl at the locicaJ rtu! o! Inn- 
Shift Left Arrow D-letc- < hei h.ira< trr under ih» i ursor and shifts thr remainder w! tht line to tin 
let! The < ursor do*— no! move 

Shift Right Arrow A -p.u «• i- inserted under [he i ursor b\ shittinc the< hara' "'-rat the curs <r and the 
remainder o! th» line to '.he riiiht The ( ur-or diw s not ni"\t ,inr! am t harai ;>-r 
shitted (it! the end i>! the line is lost 



In Edit Mode these additional control kevs are available 



Up Arrow Mu\e- ihei tirsor to the hneabow the current line towards the top <>r becmnmuol 
thehlc 

Down Arrow \t.-\t— tin i ursi.r t.> t!ie line belou the i urrent line, towards the button) or end ui 
the I tie 

Shift Up Arrow S"'.:\-~ the i urrent line to theoneabow it making one lone line Ell.-i !i\i ..u!\ .11 the 
becummc o! a line 

Shift Down Arrow F rm>- a new line bemnninc with the character ai ihe cursor 

Question Mark \l.1ke-.1 ( np\ ot thet urrent line and ms« rts it at the end ol the hie 

Exclamation Mark Moves the current line up one position towards the top orbeiimninuol the file 



The latter two control keys are used to rearrange and or duplicate parts of a file. 
All kevs will repeat at a rate of about ten per second if held down for more than a half 
second 



COMMAND MODE 



^ All system commands consist of a keyword optionally followed by one or more operands. 

V ~^-/ Operands are separated from each other and from the keyword by one or more spaces The ■ 
kevword mav be abbreviated (onlv the first character is significant) but mav not contain any 

■ : 1 



B^ 



leading or embedded spaces Unrecognized commands axe answered with a ? in ihe 
status line. 

NEW Delete current hie in memon reset ail pointers and begin new file 

TOP Mow file pointer to the lop or beginning of the current file and displav it 

SOTTOM Mow file poinier to the bottom or end of thee urrent file and displav it 

EDIT Enter Edit Mode with current file pointer 

/<String> Where < string > is an\ character strum Search the entire file for a matching 
ihuractcr string siartmg with the character to the right of the file pointer If a 
match is found position the file pointer there If no match is found displa\ a? 
in the status line and file pointer does not mow 

READ filename TAPE version: The tape is van hed lor a matching filename When found the file i* 
n.ul iiiti.mcniun n plat ing.im previous i lit- then An asterisk (#) u. the lilt ii.mii' 
willin.ni li.ui\ i li.ir.it ler READ* will read tin next Menu the t.i|x rvgiirdl(~.-.Ml it- 
namt READ xx * w ill rt ad ihe next lilcwiih a name beginnm with xx Durum the 
van h the nam. ol ea< h file encounicred will be riispla\ed in the status line The 
operation m. i\ I), terminated at am timeb\ hold i im dow n the BREAK ke\ iThetape 
must be iicn blank and moving i 

DISK version: Hi- disksurr van bed lor a matt inng filcnamt When found lb< lili 
is read inn. memon repl.it mg am previous file there If not found an error c ode is 
cliMilaud m the •statu'- hue The lilename ma\ be lolloped by a dnw numtx-r Tht 
lilt i xiensmn is.iI'a.in*. /ORG 

WRITEfiiename TAPE version Tht t urn-nt filt lswrmcn with the filename given 

DISK version Tht t urrvnt lile is written with the filename given The filename ma\ 
belolloued h> a drive number The file extension is oluavs /ORC 

DRIVE n TAPE version only Allow- sum hum between the standard (DRIVE 1 1 and 
•iJternale (DRIVE 2) t asset te deck for file operations 
DI8n DISK version only DiMiUsdin . ion 1. 1 disk n (0.1.2.3.) Iisiu mall lile^vvitli an 

esietisit.n til /ORC 
QUIT Returns io TRSDOS (DISK) or LEVEL H BASIC (TAPE) 

LIST Pertcrms a Form Fe«d on the line printer and prints the current file beginning 

with thet urrent line Printing ma\ be terminated at any time by holding down the 
BREAK key. 
SCORE Compiles the current file into the binary form required bv the svnthesi/er After 
successful c ompilat ion an internal TOP function is performed If an error is 
enc ountered compilation is terminated an error code is displaved in the status 
line and the file is positioned with the file pointer at the place where the error 
was detected 

If there is not enough memory to hold both the source file and the compiled ob|et i 
code at the same time the program will pause and display the question OVERLAP? 
In the status line If you answer Y compilation will resume and portions of the 
source file will be OVERLAPedbv the object rode Answering anything el se will 
ranee! the compilation and enter the co mm a n d mode. 

This function is useful when compiling large files as the end of the object code c an 
OVERLAP the beginning of the source code DO NOT OVERLAP a file that has not 
been saved on disk or tape since this function implies the probable destruction of 
the current file Do not expect to be able to use it in any way once this command 
is given . 
PLAY nn Directs the svnthesizer to PLAY the most recently SCORED object code starting 
with PART an If nn is omitted the entire piece Is plaved An error message will be 
displaved if the PART cannot be found or if the text file was not recently SCORED 



lajK? 



The numeric kevson the kevboard can be used to control the operation of the 
synthesizer while a piece is being PLAYED. Keys 1 7 control the TEMPO Holding 



to 
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GET filet file2 file3 



down am combination of these kevs form a binars weiChted vaJue which replaces 
the default tempc proarammed in the musu Ke\ 7 is the most stcnificani bi; and 
ke\ i is the leas*. Set- the section on Tempo Conversion for more details 

The key wiU stop the synthesizer and enter command mode. 

This is a mi:l!i function command It will perform a READ SCORE and PLAY for 
cac h r.i the 1'iic-H named OVERLAP w ill be performed automaucaJK if necessary 

DISK version Filenames may be followed by a drive number just as in ihe READ 

( ornnun.l 

TAPE version Filename-, may contain #as;nR£AD In addition, an at smn (<P>) 
wtli man !i air. t liar.i. ter. reprtinvei\ GET <P> will READ SCORE and PLAY oJ; Hit- 
on tin tat*- 



EDIT MODE 



Perhaps the eaMe-a way to leans how to use the Text Editor is to experiment with it 
Rev ww operat ion <•! thee ursor control keys. Since all the keys repeat when held down, try to 
tmcalidii toui h- thekevboard is fully debounced. Accidentally hoIdmCdown the CLEAR key 
can erase an entire file in a few seconds' 

V>;:< r that 

1 Thccur-<<ra!wavs rcnMir.snn the same screen line and that the- file mo\es vipand 
di u r. around H 

2 l!i'- inxTi charatter lunction (Shift Right Arrow) adds spaces to the current lint- 
ant'. w ill >*h;li t haras trr-» * « I ! tin i-ric ol the line 

3 The Editor ahvav- knows how loimt-a< h line is and will not t>o bevond thclaM 
i h.ir.K it r 

4 A Shift Up Arrow will un rioonK one previous Shift Down Arrow 
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CONTROL KEY 


FUNCTION 


BREAK 


Return lo command mode 


CLEAR 


Erase to end of line 


ENTER 


Accept the current line 


Left Arrow 


Move cursor left 


Right Arrow 


Move cursor ri^ht 


Shift Left Arrow 


Delete character 


Shift Right Arrow 


Insert space 


Up Arrow 


Move cursor up 


Down Arrow 


Move cursor d"u n 


Shift Up Arrow 


Join line 


Shift Down Arrow 


New line 


Question Mark 


DuplU ate line 


Exclamation Mark 


Mom line up 



COMMAND OPERAND 



NEW 



TOP 



WRITE 



FUNCTION 



/ 


< any string ~- 


Sean h for next occurence of strinc 


BOTTOM 


iiuinei 


Position file pointer at the end of the file 


DIR 


12 or 3 


List aJI /ORC tiles on the disk named in the 
operand Detault =B 


DRIVE 


lor 2 


Use the cassette deck named in the operand lor 
future tape operations 


EDIT 


Innurt 


Enter Edit mode 


GET 


filename ... 


Read. Score and Play each ol the hies named 

in the operand 


LIST 


Inonei 


Print the current hie on the primer 



Inonei 



Erase current file 



PLAY Part number Pla\ therurrent piec e starting uith the part 

or blank number in the operand orat the beninnme il 

no operand 



QUIT 


inonei 


Return c onirol to TRSDOS or LEVEL II 


READ 


filename 


Read the named file into memon. 


SCORE 


Inonei 


Compile the current file 



Inonei 



filename 



Position the text pointer at the beginning 
of the file 



Write the current file with the name 
in the operand 
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TRANSCRIBING MUS 






This section introduces the notation of the music language and compares it with standard 
musical notation. 

The music language provider the means by which standard musical notation is transcribed 
into a symbolic form usable by the computer. 

The use of the language can be shown best by example Figure 1 is an excerpt from J. S. 
Bach's Capricdo Figure 2 is the same music transcribed for a three voice synthesizer. 
While the two figures may appear to have little in common, they both contain essentially the 

same information. 

In Figure 2 each line begins with a three digit number followed by a space. These line 
numbers are added for the purposes of this discussion only and have no bearing on the music. 
Remember, the contents of each line effectively begin alter the first space 

Lines 10. 20 and 30 are informational only. A slash (/) appearing anywhere in a iine causes 
the remainder of that line to be ignored. 

For the purposes of transcription, a piece of music is considered to be subdivided into parts. 
measures and voices A part defines one or more measures that are played in the same key. 
tempo and withthe same registration and usually correspond to a portion of the piece that may 

be repeated, i.e. a phrase, stanza, chorus etc. Parts are defined by t he letter P followed by either a 
rwo digit number or a space Numbered Parts can be repeated, unnumbered Parts cannot. 

Measures are indicated by a character stnnC beginning with the letter M and ending with a 
space The characters following the M. usually a measure number, are ignored by the compiler 
and only serve as a reference between the printed musical score and the transcribed music- 
language text 

A voice is a separate "strand' of music, in harmony or counterpoint. A trio has three voices 
and a quartet four Up to lour voices may be delined and they are identified by VI. V2. V3 
and V4 A> a c onvenience. eac h measure begins with an implied VI. Music arrantled for lour 
urn e> can be played by a three-\ nice synthesizer except Voice 4 will be silent 

Intheexample t lie Aria consists of two repeated sections one 5 measures long and the other 
7 measure- loim The first section is defined in line 40 as P50 The choice of the two-digit 
numtxTisarbitrar\andser\esonlytoidentif\-thepart However.each part defined must have 
a unique number Line 200 defines a Repeat of Part 50 Likewise. line 390 is a Repeat uf Part 

52 time 2101. 

Line 50 define* the key signature You need only specify the number of sharps ( #) or flats 
(&) the compiler will know which notes are affected. 1! the key signature is not specified. 
C -major I no >harps or Hats) is assumed. 

Line 60 defines the time signature and tempo NQ indicates that each quarter note gets a 
beat (H=halXQ = quarter. I = eighth, S = sixteenth) =C0 indicates the relative length of a beat. 
Normally, the tempo parameter isdeterminede\Tx.-rimentaJly by holding various combinations 
of 1-7 kevs while the piece is playing. The key pattern is then translated, using the Tempo 
Conversion Tables, to a rwo digit number which is entered into the source file. It may also be 
necessary to alter the time signature parameter to achieve to desired tempo. 

Line 62 defines transposition The character < or > followed by a number defines the direc- 
tion and number of semi-tones the piece is to be transposed (<=down,>=up). It is common prac- 
tice to transpose a piece of music as it is transcribed to accommodate the range and fingering 
ofthe new instrument. While ORCHESTRA-80 should not pose any -fingering' problems, it is 

often desirable to transpose a piece down a few semi-tones to avoid the distortion and aliasing 
present in the higher notes This is especially true with 1.77 MHz. 4-voice synthesizers. 

Line 64 defines the tone color registers to be used by the different voices Voice 1 uses 
register C (clarinet), voice 2 and 3 use register B (oboe) assuming, of course the registers have 
not been altered during the configuration phase. The default regis ter is D (organ). ^ 

■ .jij 



The music proper begins in line 70 with the definition of measure 1 

Each of the symbols representing a note in standard musical notation imply two pieces 
of information 



1. Its ahape. along with the time signature, defines how long, relative to a beat, the 
note is to beheld. 

2. Its position on the staff, along with the key signature and clef define the note to 
be played. 



Transcribing this tvvo-dimensionaJ form into a single line requires two characters to 
represent each note The time value or shape, is defined by a single letter. W=whole, 
H = half Q = quarter. I = eighth. S = sixteenth. T= thirty-second. X = sixty-fourth The 
time value may be modified by additional symbols. Dotted notes are indicated by a period (.) 
following the letter. Triplet time values are indicated by a colon (:) following the letter, eg Q 
means all the notes following are quarter notes I. means all the notes following are dotted 
eighth notes S: means all the notes following are sixteenth note triplets Note length 
modifiers mav be combined H:.. means all the notes following are double dotted half note 
triplets iDot modifiers cannot precede a triplet modifer. i.e. Q.: is not valid.! 

The staff position of a note is defined by its relationship to a fixed point on the staff. 
Middle-C Middle-C is always location and notes above it are defined by a positive ( + ) 
displacement while notes below it are defined by a negative {-) displacement See Figure 3 
The displacement uses a hexadecimal-like number scale with the letters A to G representing 
the numbers 10 to 16 The maximum positive displacement is + G. the maximum negative 
displacement is-F A dollar sign (S) defines a rest ^w^ 

Coding note displacements can be simplified by specifing a default displacement sign or 
clef An asterisk (#) sets the default to + or treble clef, and all unsigned notes following are 
assumed to be + An at-sign (<£>) sets the default to - or bass clef, and all unsigned notes 

following arc assumed to be -. 

Accidentals are indicated with a sharp {#). flat (&) or natural (%) sign immediately 
following the note affected. Accidentals stay in effect until the end of the measure or are 
modified by another accidental. Double sharps (##) and flats (&&) and natural sharps 
(#% or %#] and flats (&% or %&) are allowed. Double naturals (%%) and flatted sharps (&#) 
or sharp flats (#_) will give unpredictable results and should be avoided. 

You sh<n;ld new be able to decipher all the symbols in lines 70. 80 and 90 and relate them 
to the first measure in Figure 1 

Line 100 introduces several news\Tnbols.Theparanthesis indicate reiterative compilation 
The number following the right paranthesis is the reiteration count which tells the compiler 
how many more times to compile the bounded sequence. Line 100 will be compiled as if it 
we re wr i 1 1 e n : 

M2 #I6;SD6n6;SI>6H6;SD6^;SD6- 



Reiteration should not be confused with Part repetition. Reiteration occurs at compile 
time: Part repetition directs the synthesizer to re-play a particular Part. Reiteration blocks 
may not be nested. 

Notes may be further modified by 'expression' modifiers which alter the way a note is 
plaved. but not it's pitch or overall duration, by replacing a portion of the note with a rest 
There are two major types of expression, staccato and articulation, and each type has two 
forms, long and short / 



Short staccato indicated by a comma (, ). shortens the note by *k and adds a rest equal to 
i/s the notes duration Long staccato indicated by a semi-colon (;). is similar except the 
note is shortened by >/* of its value and adds a »A rest Articulation is used to introduce a 
small rest after a note to separate it from the note following Short articulation. indicated by 
anapostophe ('), shortens the note by an amount equal to >£of a'A2anote and adds a rest 
of that value Long articulation, indicated by a quote (") is similar except the amount 
shortened is double. 2 h of a '/12s note In all cases, expression modifiers effect only the note 
1 lu-y loilou Accidentals must precede expression modifiers. 

Measure 5 (lines 170-190) presents a very common problem: too many voices. An 
experienced musician will probably have no trouble, for the rest of us. it will be a matter of 
blind luck or painstaking trial and error deciding which notes to use and which to ignore 
Ultimately, the 'right' solution is the one that sounds best. 

Thus far. the assumption has been that the music being transcribed is in bass 'treble clef 
notation. To take advantage of music arranged for different instruments in different clefs 
isoprano. alto tenor etc l.eac h voice can bedefined as belonging to a different clef. Voice clef 
deJinuu'ii i> indicated bv a U followed by a number that is the displacement from Middle C 
in the < le! beinu defined to Middle-C in the treble del For example 



VI U-2 V2 U-6 V3 U-8 V4 U-C 



dr!i!i<->» Voices 1-4 a-- soprano alto tenor and bass, respet tivcly. Becau 1 ^' aJ! clefs an 
del meet relative to the treble clef, each voice is transcribed exactly as if it were the treble clef. 
and nt>< le! -vmbol-. ( * or (®) need be used 

Another u^elul transposition would be V4U-7 to lower Voice 4 one octave to get a low 
bass sound 

Olten when transcribing part-music, the accidentals in one voice interfere with the 
aic identals in another voice This is because the compiler applies every accidental to all 
von e-. OPTION 1. specified 01. will limit theapplication ofaccidentals to the voice in which 
thev appear 
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COMPILER ORGANIZATION 



This section describes certain features of the Compiler in more detail. A lit debit of technical 
information will help in understanding how the compiler works and how certain parameters 
are interpreted. 

The output of the Compiler consists of two lists, a Part List and a Note List. Each element in 
the Part List contains a pointer to a Note List element and parameters, such as tempo and 
registration, that describe how the Note List is to be played. Each element in the Note List 
contains note frequencies and durations for each of three or four voices. 

Duringcompilation. thesource file is processed and the data collected isplaced intoeithera 
Pan Buffer or a Note Buffer. At the appropriate time, the contents of the Buffers are processed 

into the t orrespondmg List. 
When compilation begins all Buffers are cleared and the default values are entered. If written 

out. the default values would look like this 

P00 un-numbered pari 

K8* ke> of C-rnaior no sharps or fiats 

<B no transposition up or doun 

Ng unit' smnaturr based on a quarter unit- 

N60 ea< h beat has a value o! 60 

VI YD U0 viiur 1 ust-H register D no del transposition 

V2 YD U0 voue 2 uses register I) no del transposition 

V3 YD U0 uiiir 3 uses register D no tlef transposition 

V4 YD U0 vimf 4 uses register D no cle( transposition 

M VI # beiiin a measure with voice ! in treble tie! 



Tin- 1 intents of the Part Buffer are added to the Part List whenever a PART or REPEAT 
symbol is processed or the end of the file is reached. The contents of the Note Buffer are 
added u. the Note List whenever a MEASURE. PART or MEASURE symbol 
is protested or the end of the file is reached 

Referring to Figure #2. the PART symbol in line 40 will cause the contents of the Part 
Buffer io be added to the initially empty Part list and the Note Buffer to be added to the 
initiaJh empty Note List. A new Note List element is started and the Note list pointer in the 
Pan Buffer is changed to point to it 

Lines 50 to 64 modify most of the default values in the Part Buffer In line 70. the 
MEASURE symbol will cause the Note Buffer to be processed and the Note frequencies to be 
transferred to the Note List. The Note Buffer is cleared and any accidentals are reset. (Since 
the Note Buffer is empty, nothing of interest has happened yet.) The notes defined in lines 70. 
80 and 90 are then placed in the Note Buffer. 

The MEASURE symbol in line 100 causes the Note Buffer to be processed using the key 
signature and transposition parameters in the Pan Buffer, and the calculated note 
frequencies of Measure 1 are transferred to the Note List. The Note Buffer is cleared, 
accidentals reset and the rest of the line is transferred to the Note Buffer. 

This process of accumulating notes in the Note Buffer and processing them only when a 
new measure is defined continues until line 200 The REPEAT symbol causes the Note 
Buffer to be processed and Measure 5 is added to the Note List It also causes the Part Buffer 
to be added to the Part List and a new Note List element to be started. The Note List pointer in 
the Part Buffer is changed to point to the same Note List element that PART 50 pointed to. 

The PART symbol in line 2 10 acts much the same as that in line 50. Similary. line 390 is 
like line 2 1 and the end of the file forces out the remaining buffer contents. 

_ - jg- 
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The result of the compilation is a Note List with the following elements 



< \ -■• l"T71p!\ ' 

<2> nitMsun- ! 2 .5 4 f> 

<3> lcnip;\ 

<4> measures 6 7 h 9 lo 11 12 

<5"'- lemniv 



and a Part List with elements and Note List pointers as follows 



<oc> 


posnis 


|l> 


<1> 


<r>C ■ 


pni!!l- 


1(. 


<2 • 


<cc ■ 


pi>l!]!s 


U> 


<2"-- 


<52 


P"l!l!s 


l( 


•-" 4 • 




|)(il Ills 


H' 


--4 • 



Nome that Note List elements 3 and 5 are not pointed to These are the elements c reated 
when the REPEAT symbol is processed. Any notes defined between a REPEAT and a PART 
svrnbui arc processed into one of these "un-ciaimed' elements and are never played In ail 
other rt-spci i*. REPEATs are like un-numbered PARTs. 

REPEAT-, can alter any ol the parameters m the Pari Bufferand thereby repeat sections of 
miisn with a dillerent tempo and or registration. For example, the demonstration scale 
plavcd cluriiic program configuration can be duplicated with the following 

P01 YA S012343210S n s.:-:i r A 

ROl YB nti-irr H 

R01 YC rr-wrr ( 

ROl YD n-uisicr I) 



The- dt-L it;!: vahu> NQ = 60 and VI ■# are assumed 



SUMMARY 



Parameter^ take effect when data is processed from the buffer to the list. AJ1 parameters 
remain in effect until changed, explicitly or by default. 

Parameters affect me the Key Signature (K and O) or Transposition (<. >andU) take effect 
at the beginning of the current Measure and stay in effect until changed. 

Accidentals take effect immediately and stay in effect until changed or the end of the 
current Measure. (Accidentals are also reset byK). 

Parameters affecting the tempo (N and = ) or Registration (Y) take effect at the beginning 
of the current Part and remain in effect until changed. 

Parameters affecting the Clef (•£ and<£>) or Note duration (W. H. Q. I. S. T. orX. with or 
without modifiers. . or :) take effect immediately and remain in effect until changed. 

Parameters selecting the current Voice (V) take effect immediately and remain in effect 
until changed or the beginning of the next Measure. Measures always begin with a 
default VI 
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The Music Language is processed a single free format, string of symbol groups. All spares 
and line boundries between symbol groups are ignored A symbol group consists of a single 
character snttidoI and is optionally followed by one or more symbol modifiers 

Unless otherwise specified, all numeric data is hexadecimal 



NOTE SYMBOL 



MUSICAL 
NOTE NAME 



STAFF POSITION 
(see Figure 3) 



+G 



+F 



+E 



♦D 



♦_C_ 
♦B 



+9 



+ 8 

*7_ 

+6 



I) 



I) 



♦4 
♦3 
+2 
♦1 



i 1 . 

-2 



0_ 

-4 

-5 

-6 

-7 



J 
1:. 

n 



A 



Miridli ( 



ll 
V 

Y. 

11. 
( 



-8 


B 






-9 


A 






-A 


G 






-B 


F 






-C 


E 

[) 






-D 






-E 


C 






-F 


H 






S 


REST 


lanv; 
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NOTE MODIFIER MUSICAL EXAMPLE NAME 



* 



ACCIDENTAL SIUARF 



ACCIDENTAL FLAT 



ACCIDENTAL NATL RAL 



## 



&& 



UK 



DOUBLE SI LARI 



hh 



DOUBLE FLAT 






til 



NATURAL SHARP 



Hb 



NATURAL FLAT 



EXPRESSION MODIFIES EXAMPLE NAME 

I 
f (comma) 



SHORT STAC ( AID 



f (semicolon! 



LONG STACCATO 



(apostrophe! 



(none 



SHORT ARTICULATION 



u 



(quotation mark) iunnr 



LONG ART!'. ULATION 



TIME VALUE MUSICAL 

SYMDOL EQUIVALENT NAME OF NOTE 



REST(S) 



W 



H 



WHOLE ik>l< 



HALF noir 



J 



QUARTER hi .ir 



I 


J 


K EIGHT Ilolr 


Si 


7 


s 


fc SIXTEENTH noir 


fl 


f 


T 


» 


S 

^ THIRTY- SECOND note 


ft 


f 


X 


_J 


^ SLXTY FOURTH no it- 


% 


1 
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TIME VALUE 
MODIFIER 

e (period 


MUSICAL 
EQUIVALENT NAME 

IX >TTKi> !W< 

0- 


I (colon] 





TRIPLET 




SYMBOL 


MODIFIER 
(none' 


DEFINITION 


( 


Hcsliti REITERATION 


) 


hex digit 


REITERATE the number ol time- sp<-c died In 
thr modihrr 


# 


Unless otheruis* mdu ated .ill the NOTES loll, mint. 
are .i^unnd to be + or TREBLE < l»-l 


/ 


' 1 1' >! U 


Comments Tlu R'm.iindi rol the Inn i*-icn<.rvd 


< 


hex digit 


All lilt NOTES m the ( urn i.: ,iik! lollou mil 
MEASI RES. in !nins;niNcri I>OVA tin- numb, n" 
vm toiie- sjk-( ificd 1.)'. themoddiir 


= 


2-digit hex 


S-! "I EMPO to \aiue o! mmiihi : 


> 


hex digit 


Ail i hi NOTES in thi ( urn nt .in. '!•••!; .« :i:i_ 
ME.ASLRES.in transposed L"I' tin number o! 

MIDI !((|lf*« s|)fi llli'li ll\ lilt mnlllhl ! 


& 


inone; 


Lilies- olhervv is* nulii .iicd all tin N( '} l> iiil'.u i-.- 
arc assumed tn In -or BASS i lei . 


K 


digit 0-7.uk! 


Delmi KE'i S1CAATL RE b\ numbi ram' 'v,» 
sp<-( died bv the muddier 



M 

N~ 

6~ 
P 



any string. i nrl I.vfiu<- the beunumu ol .i MEASl HE T!i> < urn ti' 

«i space MEASURE i- ended A( ( IDEA! \US .in ctrcpfx-i! 

theEE'i SKAATL RE is restored 



H Q 1 S 

_orT 

hex digit 
2-digit hex 



iVhne TIME SIGNATURE set NOTE t\-,w in 
muddier to <>tu HEAT 



Set the OPTIONS to the ralueol the modilier 

Delines the beummrmn! tin PART named!" tin 
modilier Thee urreni MEASL HE isetidet! Tin 
currrni PART is ended 



2-digithex REPEAT the PART named In lb. m. wilder Tin 

named PART must be pmviousU dolmen Tin- 
svmbo! unuip ni,i\ be lollnued b\ a TEMIt >crou| 
and or REGISTER croup 



U 



signed hex TRANSFUSE ai! the NOTES !o|],»u;im <!;. it hel.-m. : 

ihe« urrent VOICE up or down tin number o! u h..i> 
steps mdu . lied b\ ihi niodiln r 



1 2 3or4 All ihe NOTES Inlloumiian added i..t!n pnviou- 

• NOTESol this MEASURE fcH-lonuincio the \T)|( E 
named b\ the modilier 



A B CorD Set the rum-nt VOICE in the eurrent PART to tin 

REGISTER speei lied b\ the modilier 



jT**"'' 
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HOW IT WORKS 



The synthesizer uses a sampling technique commonly used in professional digital 
synthesizers 

The Sampling Theorem tells us that any wave form, no matter how complex, can be 
reconstructed from a rapid succession of discreet voltages. The reconstructed wave form will 
actually be a stepped approximation of the original but if the steps are small enough they will 
not be noticed The size of the steps is determined by the sample rate and the frequency of the 
wave being reproduced 

Consider one cycle of a simple sine wave. If we were to measure its amplitude at 100 equally 
spaced intervals and record the values in a table we could reproduce it by serially setting a 
voltage equal to each entry in the table. Since the table represents exactly one cycle, the 
frequency of the synthesized wave will be equal to thesample rate divided by 100 (the number 
ofentr.es m the table; At 1 000 samples per second the entire table will be accessed 1 times per 
second, producing a 1 Hertz sine wave, doubling the sample rate will double the frequency of 
the synthesized sine wave 

Using the same table and sample rate we could effectively double the frequency of the 
synthesized wave bv ac cessing every other tabic entry This gels us through the entire table 
twice as last Similarly, taking every- third or fourth table entry will triple or quadruple the 
Irequency This is the basis of the synthesizer, except to get musically accurate frequencies, it 
is necessaiy to skip a Iraet lonal number ol table ent ries 

Theoretically, the highest frequency that can be synthesized is equal .to half the sample 
frequency This is called the Nyquisi frequence As this limit is approai bed. the synthesized 
wave form becomes more and more distorted since there are fewer samples in each cycle. As the 
distortion increase--, a secondary tone, or alias, is produced If the .Nyquisi frequency is 
exceeded the suit hesized frequency is replaced bv its alias. This phenomenon is not limited to 
the fundamental frequency. It affects eac h component ol the synthesized wave form 

Aliasing cannot be filtered out. it can only be avoided If aliasing is a problem, redefine the 
registers with fewer partiaN or transpose the entire piece down a few semitones .An 
alternative solution would be to speed up your ('PI' 
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ORCHCOPY UTILITY 



This section describes (he music file copy utility program and applies to the disk version 
only The file structure used by ORCHESTRA-80 is unique and music files cannot be 
transferred to or from tape by the usual means. 

ORCHCOPY is a self prompting, menu driven program that must be used to transfer music 
flies to or from tape or disk. To use it. simply type the letter corresponding to the function 
desired. 

Tape file names may be from one to six characters long An asterisk ( •*) in the file name will 
match any characters ). Therefore, requesting ORCHCOPY to read a tape file named * will read 
the next file on the tape. 

Disk file names may be from one to eight characters long and may be followed by a drive 
number, i.e.. LONE:l File extensions are not allowed as the program will supply an extension 
of /ORC. 

The program will respond with an error message when the requested function could not be 

completed successfully. 

UNRECOVERABLE I/O ERROR meansTRSDOS rejected orotherwisedid not complete the 
requested disk operation. Eil her the file name is illegal or contains an invalid character, the file 
was not found, the disk or directory is full or some other error occurred. 

The other error messages are self-explanatory. 
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ERROR MESSAGES 

When an error is detected an error number will be displayed and. whenever possible, the file 
positioned with the Tile pointer at. or near, the place where the err or was encountered 

ERR 1- There !> not enomih memorx to SCORE the current file even after OVERLAPmc 
MEMORY OVERFLOW There is not cnnuilh memnn to EDIT tin- current ft if Consider rxpandmCunir 
svstem or splittiri.U the file into tuo or mart' smaller sections 

There is not enough memon "to READ or GET the requested file Expand the memory 
in \our svstem 
ERR 2 Tin i ommand operand contains an invalid hexadei imaJ dtmt 
SYMBOL OUT OF CONTEXT T} „, TEMP0 ^, nbol =lsnol |„|lou ( -ri bwvvo hexadecimal dibits 

The compiler was expec una a hexadecimal did t or a note symbol (0-9 ■ <r A-G) but 
none was lonnci 
ERR 3 The number ol sharps or flats in the KEY signature is toe iarsie or is not followed b\ 
PARAMETER ERROR SHARP i # J or FLAT l&) svniboi 

Tin- note '.-aiii- in the TIME stunature is not H Q I SorT 
T!» VOICE spc-. ihed is not 1 2 3 or 4 
Th. REGISTER -;>r. ifi'-ri is not A. B C orD 
ERR & 1 h- PART >.r REPEAT s;-*-i died is tint ,i iwnriiiln hexadcvimal mint'rr or the 
INVALID PART NUMBER PART :- :\->\ bian* POO :s i onsidcred an on -numbered part 

Tin PART ,saJre.iri\ detined 

Tlie REPEAT is [•...: prev.ousK dehned 

The pte< n.mtiui be PLAYED bet ausc the PART i annot be found or btt ,itiv the 
pi'-i r needs to be SCORED 

ERR 5 '.'■■< me. is;:n- be ::-.;.'( ompiled contains mo re than fi4 notes per \<m >■ Spin the 
MEASURE OVERFLOW me.^urr m halt and i am loruarri am at eid'-ntaJs 

\ote Slat i ato pizzicato and ami ulation ueneratea noieand a rest si. count I hem 

as tuo ui'tes 
ERR 6 !>■•:;> d whole n. -•» •- 7 doited tnplets and other unusuaJ ( otnbi nations i annnt be 
NOTE OVERFLOW . . mpwed 

ERR 7 Th- ti.isi nperatinus\su-m reported an I O or other error duntm the last hie 
FILE I O ERROR operation 

READ >>r GET File not lound 

WRITE ! ):skord:r-i .ton. lull 

READ WRITE GET or DIR Unrecoverable I O error 

DRIVE. rDER Invalid deuce number 
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M 

«• 



^.^WrS 



■ •% *a» ^hS 



!5 






The standard tone color registers are based en the spectral analysis of orchestral instru 
merit sand are generated with the following recipes (Systems running with the standard clock 
rate of 1 77 MHx do not use partials 5 and 6 1 



D nrc.ii". 



Partial •Weightin g Facto r 



Register 


1 


2 


3 


4 


5 


6 


VDl. 


A irumjxi 


224 


240 


240 


160 


HO 


64 


224 


B (i!ji » 


64 


I2K 


240 


I2x 


24') 


32 


24(> 


C t lannri 


224 


f) 


MO 





24u 





16(1 



240 



64 



12* 



176 



/®*k 
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TEMPO CONVERSION TABLE 



The numeric keys 1-7 are used to set or alter the tempo of a piece while it is playing. When 
none of the keys are depressed the piece will play at the tempo defined when it was compiled. 
Otherwise, the binary weighted value of the keys held down is used to set the tempo. The follow- 
ing table shows the hexadecimal and decimal value for each key combination. 

Once the correct tempo has been established by experimentation, the corresponding hexa- 
decimal value should be t ransferred to the source file. Tempo settings below 80 ( hex) may cause 
an undesirable shift in frequency and should be avoided. It may be necessary to adjust the time 
siUnature parameter to get the tempo between 80 and FE Increasing the note value of the time 
signature will allow you to double the value of the tempo. e.g..NQ=C0 is preferable toM=60. 

The key is used as a stop switch. When that key is depressed, the synthesizer will stop and 
the program will enter the command mode 



DIGITS 


HEX 
FE 


DEC 


DIGITS 


HEX 


DEC 


DIGITS 


HEX 


DEC 


1234567 


254 


12345-7 


BE 


190 


123456- 


7E 


126 


234567 


FC 


252 


-2345-7 


BC 


I US 


-23456- 


7C 


124 


1 345»>7 


FA 


25> i 


1-345-7 


BA 


1 Ntl 


1-34 56- 


7A 


122 


--34 567 


F8 


24* 


--345 7 


B8 


184 


--3456- 


78 


120 


12- 4 .567 


F6 


246 


12-45-7 


B6 


1*2 


12-456- 
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FIGURE 2. 
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Notr Tht-vunbols inside the notex represent the orchestra 80 scale The small letters above 
tin noics represent the musical scale and are lor relerenre only 
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INTERPRETING THE MUSiC LANGUAGE 

This section uilJ describe in detail the process of [.ran scribing writ ten music to ORCKESTRA- 
80 notation Inorder to interpret sheet music correctly we must understand musical notation. 
Included in this section are several extra charts and examples to help explain a few problems 
encountered during music system entry. 

Your ORCHESTRA-80 proeram (4-voice) should be loaded and executed according to the 
instructions previously explained in the manuaJ You should have a blinking cursor in the 
upper right hand comer of the screen and a copyright notice at the bottom. 

To enter music we r>pe 

EDIT [Enter! 

You now haveablinkingwhitesquare in thecenterleft section of the screen TheE in the 
upper left comer indicates EDIT MODE 



MUSIC SAMPLE 1. ACTUAL SIZE 



lu 



m 



. -fjjp— 



~#" 



-3" 



& 



-3 



MUSIC SAMPLE 1, ENLARGED 



T ^! : ?b E: SIGNATURE C 
CLEF A , 



MEASURE 2- 




The long horizontal lines are called Ledger Lines Together they are known as the 
Staff Most of the in format ion we are looking for may be found on the staff or on additional 
ledger lines added above or below the staff for extra high or extra low notes. 

Reading from the left side of the ledger line we first encounter the Treble Clef symbol. 
All of the music in this example will be in the treble clef. The note symbols for the treble clef 
are found in Figure 3. The upper half of the diagram represents the Treble Clef, the 
bottom half is the Bass Clef 

To the immediate right of the treble clef we find a single # mark known as a Sharp This 
one sharp tells us a very important fact about the piece of music, we now know what Key it is /j Q> 

*)7 



to be played in. One sharp is the key of G. We tell the system to play in the key of G by simply 
entering 

Kl# (Enter] 

If you are wondering where the line numbers are. don't worry, we never use line numbers 
in this program The next piece of information could be placed on the same line as the key 
signature, but for the sake of clarity we will use separate lines for each new item. 

The next piece of information on the staff is the Time Signature This consists of two 
numbers, one on top of the other, like a fraction 

The top number tells us the number of Beats in a Measure A Measure is a section of the 
staff between two vertical lines which extend from the top line of the staff to the bottom line. 
Thisexample has four beats per measure i - 2- 3- 4, It's as simple as that You will get the feel 
of the music beat by tapping your foot and counting out loud 1 -2-3-4 

Next we examine the bottom number in the time signature which is another 4. Tins 4 
means that cat h beat in the music will be equal to a Quarter-Note. We have established that 
we have 4 bcat-meac h measure and each one is equal to a quarter-note Refer to the chart in 
the MUSIC LANGUAGE SUMMARY SECTION and make sure you know what this note 
looks like This example contains all quarter notes. 

Okay we know that there are lour beat Mo a measure and that each quarter note receive* 
one beat Thi* is called 4/4 Time or Common Time We add a line to describe theTempo or 
how last I he niiMi is to be played 

NQ = 80 ;Entcr! 



Wejust said that a note 'quarter notei will be equal to a time of 80 (hex) If you start out 
with this tempo value you can aJu ays c hange it later to speed up or slow-down the piece The 
speed can aKo be determined hv holding down the number keys during play as described in 
the TEMPO CONVERSION SECTION 

Well, we explained quite a bit and all you have entered so far is; 

Kl«f 
NQ = 80 



We can pick up the pace a little now that we ve explained music theory. 

This piece is ideally suited for four Voices We have added some of our own symbols- to help 
vou usual l/e how we relate notes to voices 

We tell the system what we want each note to sound like. The first time through we will use 
a different instrument sound for each voice. We have four standard sounds available: 
A.B.C.D 

Try this. 

V1YA V2YB V3YC V4YD [Enter] 



We assigned sounds A. B. C D to Voices 1. 2. 3. 4 respectively. 

Our music will begin with a Part Number which will contain one or more measures and 
can be repeated. Measures can not be repeated directly, only pans containing measures. 



P01 [Enter 1 
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Part 1 - ma> consist of any two-digit numbers but must be unique 

Type in tin- first measure symbol but don't hit ENTER because we'll be putting the actuaJ 
notes on the same line 



MBl 



All of the notes we are about to enter are in the treble clef Refer to Figure 3 for a reference 
chart of all the notes The top section of the chart is the treble clef so we will use those 
numbers. Notice thai all of the numbers are positive (+)'. To avoid putting a + in front of 
each number, we use an Asterisk. *. which tells the system that all numbers entered after 
this symbol will be positive unless specified otherwise. Add a space and this symbol to the 
first measure line 



MQl * 



We now determine the notes lor the first voice When we tell the system that the notes 
bckmil to a specilu voice, we start out with a voice number like V2 Again, as a convenience. 
the firM line in a measure is implied VI and the VI is not required 

As von recall, tins music has- four beats. You must picture each voice as being present 
throughout the entire measure even when it doesn't appear During the other two beats the 
voue is restinu Most music will show an actual symbol to indicate a Rest but occasionally 
you will find music like this that does not show all the rests. Don't worn.'. you learned how to 
count to four a few purauraphs back and we can make use of your new knowledge to solve 
this problem 

VI lias notes on beats 2 and 4 only, so beats 1 and 3 are silent and must be entered as rests. 

II we arid 



QS 



\V«- have entered two pieces of information using two new symbols The Q means that all 
notes or rest- whu h follow have the time of a quarter-note Q = quarter-note. The S is the 
symbol lor Any Rest In thiscase it follows a quarter-note time value symbol, so the first beat 
becomes a quarter-note rest 

Next m VI we find our first note, checking the scale in FIGURE 3 we find the symbol for 

this note to be a B so we add this to the line: 



M01 *QSB 



Alter that we find that VI does not appear in the third beat of the measure, so we 
add another rest S 



MBl *QSBS 



And finallv. the note on beat four is another B which completes the line: 



M01 #QSBSB [Enter! 



3t 



Let's define V2 the same way. The rests occur m the same places, the only difference being 
that the notes are 6 instead of B Measure 1 now looks like this 

M01 *OSBSB 
V2QS6S6 



We put the voices on separate lines which requires no additional space when the file is 
saved. You could aJso enter the measure as follows 



M01 #QSBSB V2QS6S6 



The result is the same either way Voice Three h?>s the same timing with the notes being 
4 instead ofB or 6. Enter V3 



M01 #QSBSB 
V2QS6S6 
V3QS4S4 



We ha\ r defined 3 vouo On heats l and 3 the vouesare silent On beats 2 and 4 the voices 
will pla\ si mult aneously.eai h plavinu a different note The musical term lor this is a Chord 

Voice 4 has notes on beats 1 and 3 It has rests on beats 2 and 4 The first note is a -3 
The note on beat 3 is a 1 It looks like this 



MQl *QSBSB 
V2QS6S6 
V3QS4S4 
V4Q-3S1S 



The measure is finished At this point we want to listen to the musk so we 



[Break] Pre-.-, mil i n Ir.iw i-t! t •• >r ' 

SCORE (Enierl .C ■•nipii< Mum. 

PLAY [Enter] ,Vm hear th( Iiiiimh-c! riiiiMi 



Get baik into the editor 

EDIT [Enterl 



We are aoing to enter the second measure If you take a close look you will see that it is 
identical to measure 1. Position the cursor to the bottom of measure 1 and type. ^^ 



R01 [Enterl 



That tells the system to repeat Part 01 (which contains measure 1). much easier than 
typing e\ erythine over. The example is now completel y transcribed 



Kl# 

NQ = 80 . 

VI YA V2YB V3YC V4YD 
Pfll 
M81 -X-QSBSB 

V2QS6S6 

V3QS4S4 

V40-3S1S 
R01 



?_ 
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Remember this example was chosen because ol the problem with rests Most music will 
have the rests written in and will be much easier Correct transcription will depend on your 
awareness of timinU; the number of beats per measure, the type of note that gets one beat. 
and the interpretation of rests 

At this point it would be heipful for you to change the tempo, alter the voices, and add 
repeats. Score and pla\ the music after each chanue This will also give you some practice 
with the editor 



MUSIC SAMPLE 2 







- -f^ ~r^ 



w 



SiucK i !u- sample musicand the finished transc npuon Remember, this transcription isonlv 
i>n«-p<>>Mblr interpretation The linaJ decision should be based on what you feel sounds best. 
Knu-r SCORE and PLAY ihi> piece: 



KO* 

NQ = 80 

V1YA V2YB V3YC V4YD 

P01 

MQ1 #Q974 

V4H.0 
M02 *QA64 

V4H.-3 
M03 #Q9A9 

V2Q767 

V3Q444 

V4O0-3Q 
M04 *H.8 

V3QS44 

V4H.-1 



Notice that there are no sharps or flats in the key signature. We enter K9#. 

The time signature tells us that we have three quarter-note beats in each measure. 

Measure 1 requires two voices. VI for the melody notes and V4 for the bass notes. The 
melody notes are usually the highest notes in t he measure. The bass notes are the lowest. V2 
and V3 are not used and therefore not defined in Measures 1 and 2 

Measure 1 contains a dotted half-note. H.. followed by the note symbol which is 0. A 
half-note lasts twice as long as two quarter-notes. A dotted half-note has its value lengthened 
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by 1 2 The total value of a dotted half-note is equal to three quarter-note beats. In 3 4 time. 
three beats fill the measure 

In Measure 2 we find the same timing, but different note symbols 

In Measure 3 we are back to four-part harmony using all four voices All the notes are 
quarter-notes 

In Measure 4 we use three voices. V2 is not used. VI consists of a single dotted half-note. 
V3has two quarter-notes played after a quarter-note rest (S) 

V3QS44 



That's a quarter-note rest followed by two symbol 4 quarter-notes. 

V4 is a dotted half-note, symbol -1 

This example was correct notation-wise in that it was not necessary to calculate any 
missing rests 

Listen again to this piece, especially Measure 4 

The two notes in V3 have no Articulation making them sound like one continuous note 
Chanu«'V3 m Measure 4 to 

V3QS44 



We'\t- created a small space between the two notes to make them more distinct 
\\V can aNn prodm c dn effect caJlcd Staccato by adding a semi-c olon. ;. behind each note 
in VI, Measures 1 and 2 



M01 -*Q9:7:4: 
M02 -*QA;6;4: 



SCORE and PLAY this new version The musical notation for staccato is a dot directly 
above or below the note 

Experiment with articulation and staccato to produce different effects in your music 
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MUSIC SAMPLE 3 




ES3E3H 



ET23 
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£7 



SfL 
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ji 



f*i. 



3t£. 
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This measure, in 4 4 time, looks difficult at first, but is actually very simple. The example is 
extremely important, however Enter the file exactly as shown; 



V 



K2# 

NQ=80 

V1YA V2YB V3YC V4YD 

Pfll 

M0i -X-SF-DTFF-SF-F-QDS 

V2QAAAA 

V3Q88S8 

V4Q554#4 



SCORE and PLAY the piece It may not be apparent to you at first, but the melody notes 
(Vl)uresohmh thai they are barely audinle. Let's make a change that will bring the melody 
down to a comlortable frequency 

We can do this in two ways If we want to lower only VI. we can add a voice modifier after 
the par; number 

P01 V1U-7 

V1U-7 iimhii i- tlit* svstem to play the notes in VI one octave lower than written Make 
this < tiancc SCORE and PLAY The melody is more audible, however, the other voices are 
Mil! Ku. Inch The dilution is to lower all the voices. 

Krmow V1U-7 Inrni the line and replace with <9 

K2# 

NQ=80 

V1YA V2YB V3YC V4YD 

P01O 

M01 -X-SF-DTFFSF'F'QDS 
V2QAAAA 
V3Q8888 
V4Q554#4 



SCORE and PLAY, the entire piece has been lowered over an octave. Try replacing the 9 
u it!-, ju A C k\t am hex dim t up to F The tone quality of the voices improves and distor- 
tu>u !•: i !u- Inch note*, is reduced. 

VI Marts out with, two sixteenth notes. F and D. each followed by a '. (articulation to 
make i!k-m- notes more distinct) 

The third and fourth notes are eight h-noteF. The curved line between the two notes indi- 
cates that i he notes are Tied, meaning no articulation on the first F. The two notes must 
sound without interuption. The second F has articulation to separate it from the two 
sixteenth notes that follow. 

The two sixteenth-notes are F and have articulation because they are not tied'. 

A quarter-note D follows without articulation. 

The last beat in VI is a rest ($) 

V2 and V3 consist of four quarter-notes each. V2 has 4 A notes. V3 has 4 8 notes. 

V4 also has four quarter-notes. The first two notes are S the third note has an accidental 
applied ton. In musical terms, the #. a sharp, preceding the note means that the note and 
all following notes of the same symbol are to be played 1 '2 step higher than normal. Our 
svstem carries the accidentaJ automatically so the first note is entered as 4# and the 
following note is entered just like it is written. 4 The second 4 will be played as a 4# no 
matter which voice plays it. 
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After playing the original transcription, change V2, V3, and V4. 



V2QA^AiA; 
V3Q8;8;8:8; 
V4Q5:5;4#;4: 



A ; has been added to even- note SCORE and PLAY this new version and you will hear a 
completely different musical effect The chords have a shorter duration which tends to 
accent the four beats in the measure 

Articulation, used in this piece and the following samples, is included to demonstrate a 
special musical effect Articulation is optional, in fact, most notes don't need articulation 
unless thev are followed bv a note of the same symbol 



MORE SAMPLE MUSIC 



Note: Remember to check the Key signatures, all samples are in 4 4 time. 
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#H6IS789 
V2I-5-12-1H4 
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#ISQ9 , I9SQB , IB 
V2ISQ7 , I7SQ7# , I7 
V3ISQ4 , I4SQ6& , I6 
V4HOQ2'2 



£m 



e «- 



*QS765 
V2HOQ23 



i 



l^_* -»' J -*' *i ■-* 



2zx 



±* 



#ISSC% * B * I . CSB ' I . CSB • D% ' I . B 

V2HSQ6%S 

V3H1S 



11 

35 



NOTE SIGNS 



DOTTED NOTES Arioi alicr a noif adds one ha)!' the ralurol ihc pmrdmi: note 
E\amnl' ,% » in 4 4 linn 



Doilt-dQuaricr Noic ■ =1 1 2Lx-ais 



Doited Hail Noil - 3beai- 



TRIPLETNOTES liin. noir-o! n|n,il nnir valn< plawd in liu nnn of iuo of ihc same kind- <>l noit- 



HOLD \> 'ii -^, ,;;:;(! Imiiicr Ihan 1 1 in rat lua! vaJurs 



TIED NOTES I'll. !:r-' ■ .' :\\f :v<\ n<>n-«. inn-i !i.im ih • arm ■ ;!ain ■!! Tin -two notes x, .mid a- om 



" ; , i fill linn >u> null 



ZS '". B Uln :i i!u la-: ii"ii n: a iik a-un i- m-i! n> i!h lir-i noi> in die ne\i mea-nn ai. 

a< i nil nial ■■!'. 'In !ir-i noli i- passed ic liu noli miln nr\l nn,wm 

STACCATO h\pn —ion nH-thln r in i! if maki a iioh -.hiihI separate ordeLu hrd iroin liu 
i odiir noli-, t'x< a< omnia ora semu nlonaller the noie sunbol loprodnii 
lltt-"!l. i I 

ARTICULATION K\pr< — i..n m. ..'idler ux-d to maki a r.olc sound i learaud diMim I c-jx •> iaJiv within 
,i x ru-fi -arahar noii-s I -« a lupin n or (juoi.iiion mark alicr ilir iiok -\ml>ol 



f^'> 
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J? 



PERFORMANCE SIGNS 



m m *"■ 



R.'pr.il SlUll 



IT I H I Fir~! and see ond cndines 

'S. Repeal pr?-( cdinu nirdsun 

C ( nnitnon lime *1 

C ( ui time * 

Ylt. GraduaJK -lout r 

Fine y-.r.^i 

D.C. Cll FniC k< ;>< .11 m.m ih» hrumiiiii!; u> ilii end • >! itic incisun marked rltlC 

D.S. tit ilfIC kt ;« ai :ru;n !hr muii 5. m ihe end i>! i he mraMin marked rUlL' 

D.C. Cll *~~C()dc1 R ; ;«■.,[ in-ns i!h bcuinnincii'ilu Codcl mum ~T and llieii -kip lo i!i< CoCiC 1 

D.S. Cll X? Codcl Repeal ironuhi -mud J. in lhc Codcl muii "3* and then skip m i!u COUCI 

J. Ri ;>* a! Irnin ihi- si^n 

t^* CoClCl mark »\!ien plavmu-* t mid iimealu r L/.C -kip !n<m ttiissicn l< 

ih. Coda 



2L 
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O£CHESTkA-30 CODING S?EFE3ENCE CWA£T 



NOT! MODIFIER MUSICAL EXAMPLE NAME 




# 


# 


ACCIDENTAL SI IAKF 




& 


b 


ACCIDENTAL FLAT 




% 


s 


ACCIDENTAL NATURAL 




## 


M 


DOUBLE SI UK! 




4& 


bh 


DOLBLE FLAT 




%# 


« 


NATURAL SHARP 




%a 


Hb 


NATURAL FLAT 




EXPRESSION MODIFIER 


EXAMPLE NAME 




t (comma! 


i) 

el 

i mirk] 

MUSICAL 
EQUIVAlEf 

o 

... .... _. 

a 

J 

1" 


SHORT TAC ( -'•":<• 





1 (semicoloi 


! 

LONG STACf ATO 




t 

(apostxopb 


men. . SHORT ARTK ! LATIOV 




44 

(quota Lioc 


irv.tu- LOW..AKTK. L'LATIt >N 




TIME VALUE 
SYMBOL 

W 


MT NAME OF NOJE_ 
WIU »i.E 


KST($) 


H 

Q 
1 


ILM.FumK 

QI \R7EK ii"" 

Kif.HT !!••!' J2 


7 


S 


SIXTEENTH n-i. fj 


9 


T 


TIIIHPi SEC OMliKiu Jg 




X 


SLYTi FOLK III nou jg 


/ 


TIME VALUE 
MODIFIER 


MUSIC 
E<2<JIVA 

0- 


LENT NAME 




• (period) 


DOTTED noli 




I (colon) 





TRIPLET 










ij.@ 



f*\ 
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FIGURE 3., NOTE POSITION REFERENCE CHART 



S&i 





■ A^ff 






w 





70 



^P 




C ^.■.-9.. 



m 



_f,\o 
-°-To 







^®- 



"© 




^<P 



*£> 



^ 



m 



22 



<P 



<sy 



c ^-^ 



Note The svmbols inside the notes represent t he ore hestra-80 scale The small letters above 
the noles represent the musical scale and are lor reference onlv 



V* 



ft 



m 



COPYRIGHT 



Copyright ? i960 b\ Jon Bokel man. Ail rights reserved Reproduction or use. in any manner, 
of editorial or pictorlaj contents, without express written permission from Software Affair. Ltd.. 
is prohibited 



TRADEMARK 



The names "Orchestra-SO" and "Software Affair" are trademarks of Software Affair. Ltd 
DISCLAIMER 



Software Affair. Ltd . assumes no responsibility with respect to any liability, loss or damage 
caused by programs or computer equipment sold by Software Affair. Ltd. Software Affair, Ltd.. 
makes no representations or warranties with respect to the contents hereof and specifically 
disclaims any implied warranties of merchantability or fitness for any particular purpose. 
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